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Geology and tectonic history of the Gulf of Calif ornia
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Preface
The Geology of North America series has been prepared to mark the Centennial of The Geological Society of America. It represents the cooperative efforts of more than 1,000 individuals from academia, state and federal agencies of many countries, and industry to prepare syntheses that are as current and authoritative as possible about the geology of the North American continent and adjacent oceanic regions.
This series is part of the Decade of North American Geology (DNAG) Project which also includes eight wall maps at a scale of 1:5,000,000 that summarize the geology, tectonics, magnetic and gravity anomaly patterns, regional stress fields, thermal aspects, seismicity, and neotectonics of North America and its surroundings. Together, the synthesis volumes and maps are the first coordinated effort to integrate all available knowledge about the geology and geophysics of a crustal plate on a regional scale.
The products of the DNAG Project present the state of knowledge of the geology and geophysics of North America in the 1980s, and they point the way toward work to be done in the decades ahead.
In addition to the contributions from organizations and individuals acknowledged at the front of this book, major support has been provided to one of editors (ELW) Since the appearance of Menard's Marine Geology of the Pacific 25 years ago, there has been a veritable explosion of knowledge about the northeast Pacific. During these years, the major features of the magnetic anomaly pattern have been mapped, and can be interpreted in the framework of plate tectonics; an extensive web of seismic reflection lines and cores from a network of about 150 deep sea drill holes provide the data and samples for dating, correlating, and interpreting the oceanic sedimentary cover, the constitution of the oceanic crust, and the tectonics of the continental margins; new swath-mapping techniques and near-bottom observations and sampling using deep-towed instruments and manned submersibles have opened a window into the processes of crustal accretion and hydrothermal activity along active spreading centers; and modern instrumentation has provided a rich new data base for interpretations of active volcanism in Hawaii. It was therefore clear that the planned DNAG Series on the Geology of North America would be a proper vehicle to attempt a new overview of the marine geology of the northeast Pacific and of the interactions between the ocean basin and the North American continent.
It was Allison R. (Pete) Palmer who started the machinery that eventually led to this DNAG volume. As general editor for the DNAG series, he participated in the conception of the volume as a logical part of the series, and then recruited the three co-editors. It was only with his patient and persistent help that the volume was carried through all the steps to final publication. We began by developing a general set of goals and a tentative outline, which became a chapter in DNAG Special Publication 1, Perspectives in regional geological synthesis. Palmer, assisted by Jean Davis from GSA headquarters, then arranged a preliminary workshop in Palo Alto, California, to which we invited about two dozen experts and potential chapter authors. With Perspectives... as a starting point, long discussions at the workshop led gradually to a consensus on the general topical content and areal scope of the volume, which was then translated into a preliminary listing of chapters and the identification of responsible authors, some of whom were not there to defend themselves. A second, final workshop met about 15 months later in Palo Alto to review and coordinate chapter outlines prepared by authors after the first meeting. In fact, considerable revision in the basic structure of the book occurred at the second workshop. It had become increasingly apparent, for example, that as the DNAG Cordilleran volume began to take shape, the continental margins were in danger of being overlooked, and we therefore sought to ensure that the Northeast Pacific volume would include a systematic, sector-by-sector account of the geology of the Pacific margins of North America, with as few gaps as possible.
It was our goal as editors of this volume to present an overview of the geology of the oceanic region west of North America, but we had to set some areal limits. We were clearly obligated to deal with the interactions between the North American continent and the adjaxiii cent ocean, but we recognized that their tectonic linkage has been mainly across convergent and transform-fault plate boundaries. We decided that the areal coverage of the volume should therefore extend far enough west to include regions of the Pacific plate formed in Paleogene and Mesozoic times. The record of plate motions and reorganizations preserved on older parts of the Pacific plate are a powerful entrée into the problem of reconstructing the motions of now-vanished plates that interacted with North America. Because a chapter on the Hawaiian Island chain was to be an essential and integral part of the volume, we decided to extend our coverage of the ocean basin westward to include the Hawaiian-Emperor seamount chain. The southern boundary was set at the Equator, so as to include not only the margins of Central America, but also the Galapagos spreading ridge and the important mass of biogenous pelagic sediment in the equatorial region southeast of Hawaii.
The editing tasks were divided up amongst the three of us as follows: Hussong watched over the ocean basin geophysical, petrologie, and tectonic chapters; Winterer looked after the continental margin and sedimentary chapters; and Decker put together the long chapter on Hawaii.
To the extent feasible, working with normal, independent-minded scientists who are volunteering their labors, we have tried to encourage balanced interpretations of controversial topics, and to keep the chapters at the level of succinct reviews, written for a reader at, say, the level of a first-year earth science graduate student. At the same time, many authors spent considerable energies in synthesizing previously unpublished data, in order to make their chapters as up-to-date as possible. We have not attempted to bring conflicting interpretations from different authors into harmony; where there is controversy we have let it stand. Future work and new data may resolve the controversies, or bring even different hypotheses to the fore.
All the work in writing chapters for this volume was from volunteers, who gave freely of their expertise, experience, time, and energies. A very large proportion of marine geologists and geophysicists work in the soft-money environment, where everything, including salaries, must be paid from research grants and contracts. Many authors therefore spent their own precious time in preparing their chapters, and the editors are indebted to all of them, not only for their chapter contributions, but for their readiness to make the revisions suggested by reviewers and editors. It was Pete Palmer who encouraged, cajoled, hounded, and even shamed various authors and editors to write and revise within deadlines. He was not always completely successful, but his determination and good humor never failed.
The chapters in this volume each received critical review by at least two anonymous reviewers nominated by one of the co-editors. Pete Palmer read everything, and found ways to be helpful with almost every chapter. For their efforts to assist authors to improve their chapters and thus to improve the volume, we are grateful to all the reviewers.
In looking back at the outline in Perspectives ... it is plain that some topics we had hoped to include in the book are missing, mainly because the logical authors had other commitments that ruled out their participation in this enterprise. On the other hand, some of the chapters turned out to be much more comprehensive than we originally envisioned. The field is open for other efforts at synthesis of this astonishingly diverse region.
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